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One-body (or few-body) functions extracted from full many-body mi- 
croscopic wave functions provide a simplified and intuitive insight into the 
physics of complex nuclear structure. They also provide a detailed compar- 
ison tool between nuclear models, which can otherwise only be compared 
through the quality of their fit of a few experimental results (spectra, decay 
widths, etc.). Since particular one-body functions are also known 1 to be 
solutions of Schrodinger equations with simple potentials, they can be used 
' to deduce such potential models from microscopic calculations by inversion 

of the Schrodinger equation. In the present work, we deduce the nuclear 
mean field in 8 B from microscopic models; in the future, we plan to general- 
ize this formalism to one-cluster functions, which would allow us to deduce 
nucleus-nucleus potentials from nuclear cluster models and baryon-baryon 
potentials from quark cluster models. 

There is however a basic problem for the use of one-body functions: two 
alternative functions appear in different theoretical frameworks of nuclear 
physics 1 and it is not clear which one of them (if any) has the most physical 
content. On the one hand, the particle-hole Green-function many-body 

formalism suggests to use the one-body overlap function <pM, whereas the 

— 1/2 

cluster model suggests to use the auxiliary function </>(r) = jV p </>(r), 
where N p is the particle-state norm operator. In the following, we present 
first attempts to distinguish between these two functions. 

We have studied the possible difference between <j>(r) and </>(r) with 
respect to the properties of one-particle decay 2 . A reduction of the many- 
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body formalism to a one-body formalism for that case shows that both 
functions, because of their identical behavior outside the nuclear range, 
lead to identical decay widths and hence cannot be distinguished from one 
another. However, we have shown that these two functions lead to different 
definitions and possibly to different values for the spectroscopic factor. 
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Figure 1. Radial part of the one-nucleon overlap functions </>(r) and of the auxiliary 
functions <f>(r) deduced from microscopic cluster models, compared with a phenomeno- 
logical wave function, for the dominant component of the 8 B ground state. 



More recently, we have compared two microscopic cluster models 3,4 
with one another and with a phenomenological potential model 5 , for the 
7 Be(3/2~) + p component of the 8 B ground state with spin 2 and angular 
momentum f . The corresponding functions are shown in Figure 1 : the mi- 
croscopic </>(r)'s are close to one another and to the phenomenological wave 
function, which tends to prove that they have a strong physical meaning. 
Moreover, 0(r) is significantly different from <fi(r) for the model of Ref. 4 
(</>(r) is not available for the model of Ref. 3), which suggests that <j6(r) 
does not have such a strong physical content. This conclusion is however 
preliminary since the microscopic functions from Ref. 4 display a small os- 
cillation between 5 and 9 fm, which shows that the numerical convergence 
of this calculation is not perfect. 
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